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(54) Bearing arrangement for axial fan 

(57) A compact sized fan has a centra! motor and a bearing assembly for the motor shaft 1 which can utilize either a 
Sintered bearing or a roller bearing, and wh>ch prov.ces several alternative •mbodsm.rts i^Tuo KhTZmZZxh. 
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dirtcen and an end closure 8 anacned to a flange 4 of the fan duct 2 reta.ns the bearing 15 in the axial d.recin The 

? Si ^ h 1 2 ,,f5t Sh0UlCer 6 00 the beann 5 5 and a second shoJU" 'on ^ end closure 

8. The shaft drives fan biaces 14. Var.ous configurations of shoulders and bearing sleeves are disposed 
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The invention relates „ , beartng arrangement> 
particularly for a compact .».U- 5i „ f ,„, having , 
driving motor h.ld by a rlange and . Deaclng support tube _ 
The fan has an teller which is fastened at th . rotcr o£ ^ 
driving motor, a bearing unit for th. .haft of th. driving 
motor and a housing surrounding th. impeller forming , £1o w 



In small-sire fans, ball bearing, or slid, b.arings ar. 
us.d for supporting th. shaft of th. driving motor. For 
.xampl., EP - A - 01 00 078 d . seribes „ axJal ^ wh . ch tw 

ball bearings ar. provided in ord.r to carry th. shaft of the 
driving motor which its.it, via . rotor floor, is connected 
with fan blades. Th. bearing of th. shaft by such bail 
bearing, offers th. advantage of a high eonsist.ncy of 
rotational speed of the axial fan. 

Slide bearings for electric motors and for fans ar. 
d.scribed. for example^ in DE - A . 20 « , M> „ s „ |? UJ ^ 
DE-A-34 17 127. 
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Specifically, a bearing arrangement is known from CE-A-20 
16 802 wherein a ring groove is disposed in the wall of the bcre 
of a bearing support part and is in alignment with another ring 
groove in the circumference of a bearing bush, and into which a 
radially elastic detent element is inserted. The width of the 
grooves permit an axial play between the bearing bush and the 
bearing part. However, a bearing arrangement of this type is 
relatively hard to manufacture because a groove must be placed 
in the bearing part as well as in the bearing bush which is 
undesirable with respect to manufacturing because of the 
required additional processing step. 

Also in the bearing arrangement described in US 3 3 87 153, 
the bearing bush has grooves on its outer circumference into 
which O-rings are placed, which O-rings are used for the 
sealing-off of the lubricant. In this known bearing 
arrangement, the slide bearing unit is constructed of two parts 
which, by a spring ring mounted at the end of the shaft, are 
prestressed with respect to centering the rotor. Because of the 
additional grooves in both slide bearing parts, this known 
bearing arrangement is also costly with respect to manufacturing 
and is also difficult to assemble because of the multipart 
construction of the slide bearing. 

The small size fan described in DE-A-34 17 127 uses a 
sintered body provided with steps which is housed in a bearing 
tube with faces which correspond to the steps of the sintered 
bodies. The sintered body is secured at the steps of the 
bearing tube by- an intermediate element for which a spring 
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spacing decent may possibly be used. In the case of this known 
sroall-size fan, the position of the shoulders of the sintered 
body roust be assigned precisely to the steps of the bearing 
tube, which, as far as the manufacturing is concerned, may also 
lead to problems. 

With respect to the consistency of the rotational speed, 
sintered bearings are inferior to ball bearings, but are 
preferable with respect to noise. 

Therefore, depending on the desired use, axial fans, while 
in other respects are of the same construction, are either 
expediently equipped with sintered bearings or with ball 
bearings. If a high rotational consistency is desired, ball 
bearings must be preferred. However, if the axial fan is to 
operate at a particularly low noise level, sintered bearings are 
more preferred. 

Even though the user normally does not evaluate the 
bearing, it is a significant advantage for a manufacturer to be 
able to design the bearing of an axial fan such that this fan 
may then be equipped with either a ball bearing or a slide 
bearing. An axial fan, which is compatible with being equipped 
with a slide bearing or a ball bearing would therefore represent 
an important advantage. 

It is therefore the object of the present invention to 
provide for an axially compact small-size fan having a bearing 
arrangement which permits the use of a bearing unit which is 
easy to manufacture anjl in which this slide bearing can be 
replaced by a/ball bearing without any difficulty. 
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A b«rin, arr.ng.m.nt according to the invention is 

*«ad« ot th, b.arin, llwrt tut , jnd a s<coni shouji ^ ^ 

. closure .!„«„ cooperating with the bearing s wort tu6e . 
:n Ml. bearing arrangement th , b . 4rin , 

disposed between a first shoulder of the bearing support tube 
-Mch. for example, may b . forMd by proj „ tio0 projeeting 
inwardly into th. lnt . rior , „ t „, ^ ^ 

the bearing support tube. .„ d . on th , othec sld> ^ a ^ 
shoulder, which acts upon the end of th. b< arin, unit which 
« »PPosit, the rotor bottom, and oonsists of the closure 
element cooperating with the bearing support tube. 

The bearing arrangement may be used very advantageously 
in axlaliy conpact mll . Mi „ tm ^ ^ ^ 

electrical components. 

in this manner, th. slid, bearing unit requires no grooves 
«nd rings inserted Into it for Its fastening In' the .mail-site 
fan. and In addition, without any significant structural 
changes, can be replaced by a bail bearing. Inst .ad of the 
slide b.arin, unit. Such can be accompUshed using two ball 
bearings separated by a .pacing provlded eh> ^ 

shoulders. 

A fastening of th. closur. el.m.nt constructs .s . plastic 
part which br.c.s th. b.,ring unit b.t...„ . , irie . nd , 
should.r of th. b..ri„, support tub. i. shown t „ c . ra4n p , te „ t 
Application P 37 31 71 0.5 .nd is constructed with . 
bayonet-type clo.ur. fiit.n.r. Th. b.yon.t-typ. ,„ t .n ln9 ls 
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locate at «... i«,. r boce of th . b „ rin5 supporj ^ 

quires .. surrounding r*Ui groove uftich ca „ fe , ^ 

by machining, thi. machining relatively high costs. 

A further development of the invention consists of the 
feet that the closure .l.„. nt i, . bavonet . tvp . 
In this mann.r, a pertioularly fast assembly of the b.aring 
•rr,„,.m.nt becomes possible. The bearing support tub. can 
contain a first rubber rin S . a plastic sleeve .« , second 
rubber ring. Here. th. baarin, unit and th. rubb.r rin S s and 
sleeve are pushed onto th. shaft w it h the b.arin 9 unit then 
being braced by th. bayon.t-typ. closur. .l.m.nt b.tw..„ it , 
shoulder and th. shoulder of th. b.aring support tube. 

Another further d.v.lopm.nc of th. Inv.ntion consists of 
providing a pUstic sl,.v. b.tw..„ the first should.r and a 
collar o£ th. slid, bearing unit resting against th. s.cond 
shoulder, in addition, on. rubb.r ring respectively may b. 
provided between th. first should.r and th. sl..v.. ,„ c 
b.tw..„ th. sleeve and th. collar. Ev.n without th... rubb.r 
rings, an .lastic b.arin, .xists and no rigid press fit. 

It is also advantageous for a sle.v. consisting of an . 
elastic material, such as rubb.r, to b. arrang.d b.tw.en th. 
first should.r and a collar of th. slid, b.aring unit which 
r.sts against th. s.cond shoulder. In this manner, th. 
sintered booy of the slid, b.aring unit may b. d.s lg „.d to be 
thinn.r which m.ans. In turn, that this sint.cd body may be 
pressed. As s result. It becomes possible to provide at th. 
bearing surface of th.^haft in th. tor. of th. sintered body, 
a r.c.ss whereby the b.aring surf.c. i, r.duc.d. 



- 6 - 



». consist^ 0£ the « listic Mt# 

axially between th« — -«ced 

ehe £lrs: skoula « «- «h. c=n„. Ih . £i . 5 . 

r eonsists ° £ - «««*..>«. «. „...,;.* 

-upport tub, pointin , tow „ d th . lMltfe of ^ unu _ - 

" ial dl "" i0n ' "» •« the elastic material 

, «t.nd to th. ,„ d 0£ th . thlckeMns _ £>eina 

. f>r,t .houid.r or b . yond thil In radui 

•v. consist,, of t , . lajtle Biterui ta ^^^^ . U. 

the b.. ri „ s support tube and tb. slid. c . arin9 u „ u . 

b """ n "™ a collar o £ tb. slid. 

a~n 9 unit wbich rest. >gainit th . Mcond shouider rubber 

rx-B. an actional rubber rin 9 and . pUsti= ^ ^ 

ZTT\ Thl! type of a aesi5n is >" tL ™ i "» — *». 

«re to be used. 

"hally. it is also a d v.nta 9 eous for a printed oirouit 
boar d to be connects, „ lt h the b.arin, support tub. by an 
"sulatin, part, because, in tbis manner, an . xpedient 
possibility is create. £or the housin, of tbe required 
electrical components in the small-sis. fan. 

Other objects, advant.,.. an d novel feature, of the 
Present invention .ill become apparent from th. follow, 
detailed d.scrip tio „ 0 f th. inv.ntion when consider.. ln 
conjunction .ith th. accompanyin, drawn,.. 
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Figure 1 shows a sectional view cf a first embodiment of 
the bearing arrangement cf a small-size fan; 

Figure 2, in the right and the left half respectively, 
shows a sectional view of a second and third embodiment of a 
bearing arrangement for a small-size fan; 

Figure 3 shows a sectional view of a fourth embodiment of 
the bearing arrangement with a printed circuit board connected 
with the bearing support tube; 

Figures 4 and 5, respectively, show sectional views of a 
fifth and sixth embodiment of the bearing arrangement which are 
similar to the third embodiment; 

Figure 6 shows a seventh embodiment of the bearing 
arrangemenfwhich is similar to the third bearing embodiment 
shown at the right hand side of Figure 2; 

Figure 7 shows an eighth embodiment of the bearing 
arrangement which is somewhat similar to that shown in Figure 6 

Figure 8 shows a ninth embodiment of the bearing 
arrangement for supporting ball bearings and is similar to the 
embodiment of Figure 6; 

Figure 9 shows a tenth embodiment of the bearing 
arrangement similar to that of Figure 6, but with a spring clip 
retainer akin to that of Figure 8; 

Figure 10 shows an eleventh embodiment of the bearing 
arrangement similar to that of Figure 4, but with a different 
end cap design; and 

Figures 11 and 12 show the end cap of Figure 10 in greater 
detail. j 
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Figure 1 shows a small-size fan having a shaft 1 with a 
central driving motor 13 held by a flange 4 and a bearing 
support tube 5, and with an impeller 12 fastened to the shaft 1 
with fan blades 14 being fitted onto this impeller 12. The 
shaft lis disposed in a slide bearing unit 15 which is braced 
between a shoulder 6 of the bearing support tube 5 and a 
shoulder 7 of a bayonet-type closure element 8 inserted into the 
bearing support tube 5. The slide bearing unit 15 is fixed 
between the two shoulders 6, 7 by its collar portion 9 and by 
two rubber rings 10 and a plastic sleeve 11. 

During the assembly of the bearing arrangement, the bearing 
support tube 5 is first fitted onto the shaft 1. Then a first 
rubber ring 10 is inserted which abuts the shoulder 6 of the 
bearing support tube 5. Subsequently, the plastic sleeve 11 is 
inserted into the bearing support tube 5. Then the other rubber 
ring 10 is placed at the outer end of the plastic sleeve 11 in 
the bearing support tube 5. Then, the slide bearing unit 15 is 
inserted and the bayonet-type closure element 8 is then finally 
connected, with the bearing support tube 5, whereby the bearing 
for the shaft 1 is closed off. 

In the embodiment of Figure 1, instead of the slide bearing 
unit 15, a ball bearing may easily be used, in which case a 
double roller bearing is expediently provided. At its outer 
circumference, the ball bearing will then rest between the 
shoulders 6, 7 and be firmly fixed in this position. The rubber 
rings 10 and the plastic sleeve 11 are not required in this 



case. 
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The housing 2, motor flange 4 and webs 3, which connect the 
housing 2 with the motor flange 4, may be constructed of the 
sane material, cr in one piece. It is also possible to mount 
the fan blades 14 by a ring (not shown) which is pressed onto 
the outer circumference of the rotor bottom 12. 

An important aspect of the invention is that the slide 
bearing unit 15 be fixed between two shoulders 6, 7 of the 
bearing support tube 5 , or the closure element 8 connected with 
it, so that no groove or grooves need be placed in the slide 
bearing unit 15. 

In the right half of Figure 2, a second embodiment of the 
invention is shown which differs from the embodiment of Figure 
1, in that the rubber ring 10 is not provided between the 
plastic sleeve 11 and the collar portion 9' of the slide bearing 
unit 15', but rather is disposed between the collar portion 9' 
and the stop 7 of the closure element 8. 

In a third embodiment shown in the left half of Figure 2, 
a sleeve 16, which may consist of rubber, is provided between 
the shoulder 6' of the bearing support tube 5 and the collar 9 
of the slide bearing unit 15"; whereby the slide bearing unit 
15", is braced by the sleeve 16 between the shoulder 6\ formed 
by a thickening of the bearing support tube 5 and the shoulder 7 
of the bayonet-type closure element 8. Instead of rubber, 
another suitable elastic material may also be used for the 
sleeve 16. 

As a result of this sleeve 16, the slide bearing unit 15" 
can be designed to be thinner on the order of a wall thickness 
of approximately 2 mm, so that it can be produced from a 
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sintered body by pressing. Thus, it becomes possible in a 
simple manner to provide a recess 17 at the inner circumference 
of the slide bearing unit 15" by which the bearing surface 
between the slide bearing unit 15" and the shaft 1 is reduced 
considerably. if the slide bearing unit 15" has a larger wall 
thickness, it cannot be produced from a sintered body by 
pressing, which means in practice that a recess in the bore of 
the sintered body, which reduces the bearing surface, is 
difficult to provide. 

Figure 3 ishows an embodiment of the invention which 
corresponds largely to the embodiment of Figure 1. In the 
embodiment of Figure 3, the slide bearing unit 15" is fixed 
between the shoulder 6 of the bearing support tub,* 5 f and the 
shoulder 7 of the bayonet-type closure element 8 which is 
connected with the bearing support tube 5*. In this embodiment 
a printed circuit board 20 connected to a power feed line 18 is 
connected with the bearing support tube 5' by an insulating 
sleeve 19. 

Figures 4 and 5 show a fifth and sixth embodiment 
respectively which are similar to the third embodiment. While 
in the third embodiment (compare left half of Figure 2), the 
sleeve 16 extends in axial direction beyond the thickening of 
the bearing support tube 5, in the embodiment of Figure 4, the 
thickening of bearing support tube 5 and the sleeve 16 9 ends 
flush with one another at the end facing away from the shoulder 
6". In the embodiment of Figure 5 (which is less suitable for 
ball bearings ), the thickening portion 6" of the bearing 
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support tube 5" extends to its end facing away from the shoulder 
6', which permits easy manufacturing. 

In these embodiments cf the present invention, the sintered 
slide bearing unit 15 is fixed between the two shoulders 6,7 of 
the bearing support tube 5 or of the bayonet-type closing 
element 8 connected with it. The slide bearing unit 15 has no 
grooves or channels and can therefore be manufactured in an easy 
manner. In addition the bearing arrangement can be assembled 
easily. In the bearing .arrangement, the slide bearing unit - 
possibly together with the rubber rings and the plastic sleeve - 
can be replaced by a double ball bearing or by two ball bearings 
which are separated from one another by a spacing sleeve, which 
means that the bearing arrangement can be manufactured to be 
compatible with slide bearings and ball bearings. 

It is particularly advantageous to design the bearing 
arrangement with the sleeve consisting of an elastic material. 
By this sleeve, the wall thickness of the slide bearing unit can 
be reduced to such an extent that its sintered body can be 
produced by pressing, which makes it possible to reduce the 
bearing surface between the slide bearing unit and the shaft by 
a recess. 

Figure 6 shows a further simplified embodiment of a bearing 
arrangement according to the invention similar to the embodiment 
of Figure 2, right side. The inner bore 20 of the bearing 
support tube S* " has a reduced slope of about V and extends 
to the shoulder 6. ^Essentially over the whole length, 
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in the axial direction of the inner bore 20 there are three ribs 
22 injection-molded onto it which are distributed evenly at the 
inner circumference and project radially toward the interior. 

The interior surfaces of these narrow axial longitudinal 
ribs 22 have a certain elastic-plastic flexibility or 
deformability in the radial direction. They are therefore 
suitable as a snug fit for the bearing unit IS, and also for a 
coaxial thick-walled plastic filling body 21. and, only in 
special cases, must be recalibrated by a simple tool. The 
filling body 21, preferably made of plastic, in this case, 
carries out the functions of the covering the bearing unit 15 • • • 
in the bearing support tube 5'" as well as axially securing and 
sealing off of this space of the bearing unit 15"«. a first 
side of the radial outer collar portion 9 — of the bearing unit 
15' rests at the first shoulder 6, which is provided at one 
end of the bearing support tube 5'", preferably away from the 
side of the flange 4, and on the other side, is held in an 
axially pressed-on condition by the filling body 21. 

The filling body 21 is constructed like a hollow bowl. 
It is pressed with a press fit friction from the direction of 
the flange 4, into the inner bore 20 of the bearing support 
tube. The tube is formed in one piece with the flange 4 as a 
plastic part, in such a manner that the interior surface of the 
hollow bowl rests against the rounded end of the shaft 1. A 
punctiform bearing 39 without any axial play is provided at that 
rounded end. The axial position of the filling body 21 is 
maintained by/a bonding agent in an exterior groove 40 of the 
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filling body which essentially fills cut the remaining bearing 
space . 

The filling tody 21 for guiding of the bearing unit 15' 
has a precise outer guiding surface 37 in the lower or central 
area, for the double bearing unit IS'". 

In Figure 7, the bearing unit 15 on the outside is 
constructed to be approximately barrel-shaped with a bulging 
side 24. The sleeve 11' is pressed over this bulging side or is 
applied to it firmly by another process (such as hot forming). 
The thus obtained composite part 11', 15"- is pushed in from the 
direction of the flange 4 side, until one face of the sleeve 
11', the latter preferably consisting of plastic, comes to rest 
at the shoulder 6. A rubber disk 25 rests against the other 
face of the sleeve 11'. This rubber disk 25 is pressed against 
sleeve 11* in axial direction by the closure element 8. The 
sleeve 11' and thus also the bearing unit 15 are radially 
centered and held at the inside edges 23 of the ribs 22. For 
axial securing, a groove 31 is worked into the flange area in 
the inner bore 20 of the bearing support tube 5, into which 
radially rebounding noses 32 of cap 8 lock. 

Figure 8 shows another embodiment having a radially inner 
shoulder with a stop surface 6, at the end of the bearing 
support tube 5'" away from the side of the flange 4 which is 
constructed in one piece with the bearing tube as a plastic 
die-cast part. 
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_ fton th. dir.ction of , the fUnj< 4 tiui t 

tcr, 20 „ PrsotioaUv - IiU!( M , by tMn lc „ 9i , Jd; , a , 

;T " i,iiy extena ° v " aiK °" -i. cyii»d, {e .i w.,r»* 

A «r.« ban b.arin, 28 ia pushed in asainst ^ ^ 

SUUdinil ribs p "<«^ -th ...x i9he pcass {lt . N<xt/ 

• -P-cin, sl..v. 30 i, inserted w „ ich „„, ^ ^ ^ 
«=.. of tn . M „ t bMring 28 ^ a bMrtns ^ ^ 

follows and is also pushed in 

Th. support b..ri„ 9 eub . 5 . . . lrransement _ wMch . s 
provided »i th . through*™ op.„i„ 9 toward tlang , haj . 
r.diallv „„ 1M . ehln lonsltudinal rlbj ihis Mkes ^ 

Possibl. to ins.rt th. b . arln5s £rom th . direction o£ 

ot toe b.arin 9 s, th. olosute 40 pcovides axU1 <# ■ 

and seali„ 9 -off, or at least coyering of ^ 

in th. e,ood im .„t of Fi 9ur . a. a deep-drawn olosur. .l. Mnt 
Part 40 „ p rovided whic „ is introduced from sirection ei 

«. fla„ 9 . sid.. Ihl , de.p-drawn part 40 ls tn . ri „ g . sh e ^ 
x. Provid.d with . u-shsp.d oross s.otion. S pri„ 9 tabs 41 
ProJ.et fro» th. dir.otion, of th. bottom surfsc. of th. 
U-profil. p„t axlallv to th . outsIde uh#n ^ ^ 

xnto th. b.arin, bor . 20 , „. guid<d untu ^ ^^^^ ^ 

out„ fae . 0 f tb . „ cond bau bMrlng j9 _ Hhen ^ ^ ^ 

P»ss.d .U th. w, y ln . radlally raboundlng spcing tabs t! ^ 
th. olosur. 40 has . their sha - outer ed9M hook 

th.„,. lv ., lnto th . pl „ tlc lnterlor of ^ bw jo ^ ^ 
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bearin, bcre . Th.r...r. thr.. such r.bour.din 5 t46s tfc „ 
bant cucwarcly fro*. t h, . leMnt 40. in this aannar. a s;ri.--v 
axial securin s of th. baarin, set or of the thus foraac baar'ng 
unit is ach.iv.d. I„ this ambodioant. a ccvarin, or sea! cay 
also ba add.d which, houavar. is not shown i n dat.il i„ ri 9 ur, 
8. 

Figure 9 shows a somewhat thick-walled massive plastic cap 
8' which is pushed into the radially flexible shell surface of 
the front surfaces 23 of the ribs 22 of the bearing tube bore 
20. The radial flexibility is crea ted by thin longitudinal ribs 
22, and in which case a double bearing unit 5"- with two 
cylindrical inner bearing surfaces for a preferably sintered 
slide bearing piece 15-, with a radial outer collar located at 
its end, is clamped between the first stop surface 6 and the 
face of the plastic hollow-bowl pot 21. After the metallic 
sintered double bearing element 5- and then the plastic hollow 
bowl 21 is pushed in from the direction of the open end up to a 
stop 6 against the rounded off shaft end, a punctiform bearing 
is created which has no axial play. This is obtained by a metal 
ring 40' with radially projecting elastic metal tongues 42' 
injection-molded on the outside into the relatively thick wall 
of the plastic bowl 21 in the area of the closed bottom, when 
the plastic bowl 21 is pushed in, these tongues 42' will then be 
bent and pressed against the bores 20, where they hook in in the 
end position, similar to Figure 8. However, in Figure 9, the 
Plastic bowl 21 forms full covering of the bearing space. 
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The embodiment of Figure 10 is similar to Figure 4, but- 
utilizes a clip ty?e closure fastener of different design, a 
sleeve 16' is shown between a shoulder 6' of a bearing support 
tube 5 and the oollar 9 of the slide bearing unit 15-. The 
slide bearing unit 15" is thus braced between the shoulder 6' 
forced by a thickening of the bearing support tube 5 and a 
shoulder 57 of a closure element 8". The bracing by the closure 
element, in this case, does not take place by the bayonet-type 
fastening, as described in Figure 1, but by elastic projections 
51, which lock into corresponding breakthroughs 50 in the area 
of the flange-side end of the bearing support tube 5. Viewed in 
axial direction (see Figure 12), the breakthroughs 50 have the 
outer contour of tats 6 4 and the pertaining projections 51 of 
the closure element 8" (with the required overdimension, , and, 
without any additional expenditures, may be manufactured in the 
injection-molding process Any reworking or additional 
treatment is therefore not necessary. 

Figures 11 and 12 show the closure element 8- in a 
sectional and in a plan view. This closure element 8- may be 
injection-molded in one piece from plastic (as shown in the 
embodiment). It consists of a bowl-shaped main body having a 
bottom 63 and an essentially cylindrical bowl wall 52, the edge 
of which forms the shoulder 57. The essentially flat bottom 63 
has tabs 64 which project radially toward the outside. At the 
radial end of the tabs 64 there are arms 53 arranged 
approximately in parallel with respect to the bowl wall 52. 
These arms 53 containing elastic projections 51. 
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The projections 51 project from the upper end area 56 cf 
the arr.s 5 3 in a direction downwardly toward the bettor. 6 3 ir. a 
radially bent manner and with lateral play to the outside. The 
projections 51 which because of their thickness and resiliency 
are collapsed or pressed inwardly during the inserting into the 
breakthroughs 50 at the exterior sides 59, by the outer edges 60 
of the breakthroughs 50. The closure element 8" is pushed 
inwardly in an axial direction, until the shoulder 57 rests 
against the collar 9. Subsequently, the projections 51 spring 
toward the outside so that their end edges 65 rest against the 
interior side 66 of the flange 54. By this resting, the 
shoulder 57 of the closure element 8" is pressed against the 
collar 9, whereby the bearing of the shaft 1 is protected from 
dirt and the leaking of lubricants. The interior side 67 of the 
bottom 6 3 of the closure element 8" presses against the 
rounded-off axial end of the shaft 1 and thus eliminates the 
axial play of the shaft. 

Although the present invention has been described and 
illustrated in detail, it is to be clearly understood that the 
same is by way of illustration and example only, and is not to 
be taken by way of limitation. The present invention is to be 
limited only by the terms of the appended claims. 



CLAIMS; 
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!• An axial flow fan comprising; 

a central driving motor having a shaft; 

an impeller driven by said shaft; 

a bearing unit for said shaft; 

a bearing support tube radially surrounding and 
supporting said bearing unit and having a first 
shoulder; 

a flow duct surrounding the impeller and having an 
flange extending inwardly from adjacent the outer edge 
of the flow duct; and 

a closure supported by said flange and having a 
second shoulder; 

the bearing unit being braced between said first 
and second shoulder portions. 

2. A fan as claimed in Claim 1, wherein the bearing 
unit has slide bearings. 

3. A fan as claimed in Claim 1 or Claim 2, wherein a 
sleeve is provided between the first shoulder and a 
collar of the bearing unit. 

4. A fan as claimed in Claim 3, wherein said sleeve 
consists of a plastic material. 

5. A fan as claimed in Claim 3 or Claim 4, wherein a 
respective rubber ring is provided between the first 
shoulder and said sleeve and between the sleeve and said 
collar. 



6. A fan as claimed in Claim 4, wherein the bearing 
unit is ; braced against the second shoulder via a rubber 
ring ant the sleeve is braced against the first shoulder 
by another rubber ring. 



7. A fan as claimed in Clair. 3, wherein said sleeve 
consists cf an elastic material . 



8. A fan as claimed in Claim 7, wherein the elastic 
material is rubber 

9. A fan as claimed in Claim 7 or Claim 8, wherein 
said sleeve is braced axially between the first shoulde 
and the collar. 

10. A fan as claimed in any one of Claim 7 to 9, 
wherein the first shoulder is formed by a racially 
thickened section of the bearing support tube, which 
section extends inwardly toward the shaft. 

11. A fan as claimed in Claim 10, wherein said sleeve 
extends in the axial direction beyond the end of said 
thickened section facing away from the first shoulder. 

12. A fan as claimed in Claim 10, wherein said sleeve 
extends in the axial direction to the end of said 
thickened section facing away from the first shoulder. 

13. A fan as claimed in any one of Claims 7 to 12, 
wherein said sleeve extends in the radial direction 
between the bearing support tube and the bearing unit. 

14. A fan as claimed in Claim 1 or Claim 3, wherein the 
bearing unit consists of at least one roller bearing. 

15. A fan as claimed in Claim 14, wherein the bearing 
unit is formed of two ball bearings. 
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A fan as clained in Claim 15, wherein * 

.1.... .«.*. between t , e statcr ; ?i : • 

ball bearings. C * sa * c 

5 17. A fan as clained in any one «# rw 

«.„,.. " rin9 support **• .i^ 

«• A f.n cl.i^d in .„ y OB . ot the . 

b<irin9 iupport tube by Beans of an 

eUiJ 'wh" " Clai " ed in •«» of the precedin s 
cl. 1M . „ hereln th . bear . n9 . s . ^^^^ 

*" " «y one of the prec.din, 

«!.«. wherexn the closure is constructed es e coverino 
for . besrin, spec of th, b.erin, support tut.. ' 

cUiJ 'wh ", Cl ' iM "> in «* of th. pr.c.din 9 
clexms, wherein ..id be.rin, unit is secured in It. 
«i- Position by th. closur. by .„ . xl . lly . „ Q 
.Fran, br.cin, oo-oper.tino with th. «.„,.. ^ 

23. A fen cl.i„ed in Cleia 21 or Cl.i. 22. wherein 
the closure is constructed .s e hollow-bowi-sh.peo pert. 

24. A f.n « cl.iped in «.i» 23, wherein the closure 
is . bayonet-type closure. «>sure 
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25. A fan as claimed in any one of Claints 1 to 23 
where:, there are axially directed breakthroughs in an 
area o the flange adjacent the bearing support tube and 
into wh iC h axially extending anns of the closure are 

OS locked by elastic deformation. 

26. A fan as claimed in Claim 25, wherein the break- 
throughs, as viewed in the axial direction, have 

10 IVT ° Ut6r C ° ntOUr ° f tabS and Actions on 
10 the closure. 

27. A fan as claimed in Claim 25 or Claim 26, wherein 
the closure has a bowl-shaped main body with an 
essentially flat bottom having tabs projecting radially 
toward the outside and having arms arranged in parallel 
to the bowl wall and having radially elastic projections 
therefrom. 
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28. A fan as claimed in any one of Claims 25 to 27 
wherein, after securing of the closure, end edges of the 
projections rest against the interior side of the 
flange. 

29. A fan as claimed in any one of Claims 25 to 28, 
wherein the open edge of the bowl wall is constructed as 
a shoulder which under axial prestressing, rests against 
the collar of the bearing unit. 

30. A fan as claimed in Claim 29, wherein the outer 
surface of the bowl bottom is approximately flush with 
the axial exterior side of the flange. 



31. A fan as claimed in Claim 1 and substantially as 
35 hereinbefore described with reference to and as shown in 
Figure I. 



- 22 - 



32. A fan as claimed in Claim 1 and substantially as 

; f rv escribed ^ - - i: „ 

the left hand side of Figure 2. 

05 33. A fan as claimed in Claim 1 and substantially as 

hTrioh 7 f SCribed rCferenCe t0 and as « 

the right hand side of Figure 2. 
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34. A fan as claimed in Claim 1 and substantially as 
hereinbefore described with reference to and as shown in 



35. A fan as claimed in Claim 1 and substantially as 

15 rZT< d6SCribed referenCe t0 " d 4S i" 

36. A fan as claimed in Claim 1 and substantially as 
hereinbefore described with reference to and as shown in 
t igure 5 . 

20 

37. A fan as claimed in Claim 1 and substantially as 
hereinbefore described with reference to and as shown i„ 
Figure 6. 

" 38. A fan as claimed in Claim 1 and substantially as 

her.inb.fore described with reference to and as shown i„ 
r igure 7. 



39. A fan as claimed in Claim 1 and substantially as 
rlgurH! 0 " deSCCibed WUh to and as shown in 



40. A fan as claimed in Claim 1 and substantially as 
hereinbefore descried with reference to and as shown in 
35 Figure 9/ 
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U. A far. as clair.ed in CI a in; 1 and substantially as 
hereinbefore described with reference to and as shown 
Figures 10, 11 and 12. 

42. A fan incorporating any novel feature disclosed 
herein independently or in any combination of feature: 
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